were interpreted using restriction fragment length polymorphisms (RFLPs) or densitometry readings from a Shimadzu scanning densitometer. The chromosome 7 probe KM19 was used as a control probe for densitometry analysis (fig 2) . The DNA is cut with PstI, and the chromosome 7 probe KM1 9 is used to correct for differences in DNA amounts between lanes. The ratio of the corrected p252-3 signal reading between the mother and the proband is 2 0 to 1, indicating a deletion of p252-3 in the proband. .2 and 4pi6.3 (fig 3) . Her karyotype designation is 46,XX,del(4) (p16.1). Parental karyotypes were normal.
FISH ANALYSIS
All three WHS cases failed to show hybridisation on one chromosome 4 with the cosmid probe pC847.351, a distal 4p probe (fig 4) . Sequential banding (G banding followed by FISH) showed that pC847.351 was consistently missing from the deleted chromosome 4 in 12/12, 14/14, and 1 1/11 metaphases examined in case 1, case 2, and case 3 respectively. Cosmid probe signals were observed on the normal homologue in each of these metaphases. Metaphases with no cosmid signal were disregarded since they were uninformative. These observations are statistically significant (p<000001) using a one tailed t test and indicate that these deletions extend to at least 150 kb from the 4p terminus.
The second chromosome involved in the translocation in case 1 remained unidentified despite FISH with whole chromosome specific paint probes to chromosomes 1, 2, 3, 4, 6, 8, and 12 (data not shown). D satellite and Y long arm probes excluded the involvement of an acrocentric short arm or the Y chromosome long arm (data not shown).
SOUTHERN BLOTTING
The extent of each patient's 4p deletion is illustrated in fig 5. In case 1, the deletion involved approximately 6Mb, in case 2 approximately 8 Mb, and in case 3 greater than 8 Mb of the distal 4pl6 region, based on a current physical map of chromosome 4p16.2'
Only case 3 provided parental origin information; her deletion was paternal in origin (fig 2) . 
